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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation inay not reflect the 
original precisely. 

2 * * * * s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



; [Detailed Description of the Invention] 
! [0001] 

[Industrial Application] This invention relates to a linear actuator, anid in detail, it relates 
i to the linear actuator which can attain high power and a miniaturization while it obtains a 
I big stroke to the die length of a linear motor. 

[0002] 

[Description of the Prior Art] Since a highly precise step location can be performed, a 
; linear motor is used for the application of 2-way driving gears, such as a transport device 
of goods, and an X-Y table, the positional controller of precision components, etc. with 
: combination with location detection means, such as an encoder, while it can carry out the 
: direct drive of the controlled-system object linearly by the big thrust.; 
[0003] The square shape linear motor which has the open section shown in drawing 10 
R> 0 and drawing 1 1 as a conventional example of the linear motor (linear actuator) 
aiming at the position control of precision components etc., and the round shape linear 
motor shown in drawing 12 and drawing 13 are considered. 
[0004] If it is in the linear motor shown in drawing 10 and drawing 11 The casing 1 
I which has the function of York while making a core box, and the field magnets 2 and 2 of 
the pair allotted to the both-sides internal surface by the parallel condition, The linear 
I bearing 5 for engaging with the needle 4 which engages with an outside attachment 
: condition, and the pin center,large yoke 3, and making the pin center;large yoke 3 
arranged on the mid-position of these field magnets 2 and 2 and this pin center,large yoke 
3 move a needle 4 to shaft orientations is provided. And said needle 4 has shuttle-bobbin- 
case 4a of an outside attachment condition, and drive coil 4b wound around this shuttle- 
bobbin-case 4a to the pin center,large yoke 3, and the drive arm (illustration abbreviation) 
I for connecting with an outside controlled-system object via opening of casing 1 at linear 
; bearing 5 is allotted to one. In addition, as for the field magnet 2 and-drive coil 4b, the 
i number of partitions, arrangement, etc. are set up according to the form of linear motors, 
; such as a direct-current drive method and a three-phase-circuit alternating current drive 
method. If a current is passed to drive coil 4b in a needle 4, driving force can occur by the 
interaction with the formation field of the field magnet 2, a needle 4 can be moved in the 
range of the die length of casing 1 , the output can be taken out above drawing 1 , and 
only the amount of requests can carry out the parallel displacement of the controlled- 
; system object. 

[0005] On the other hand, the linear motor shown in drawing 12 and drawing 13 The 
i casing 1 1 which has a cylindrical inside, and the field magnet 12 which is arranged on the 



inside of this casing 1 1 by one, and makes the shape of a cylinder, At the core of casing 
1 1 at the field magnet 12 and the same axle And the pin center,large yoke 13 of the shape 
of a cylinder allotted to casing 1 1 and one, The linear bearing 15 for engaging with the 
needle 14 which engages with an outside attachment condition, and the pin center,large 
yoke 13, and making this pin center,large yoke 13 move a needle 14 ito shaft orientations^ 
It has the installation flange 17 for connecting with this linear bearing 15 at one, being 
allotted at the drive sleeve 16 which projects from the tip of casing 1 1 and is allotted to a 
condition, and its tip, and connecting with a controlled-system object. By passing a 
current as it is the linear motor of this structure, it can drive to the direction which makes 
the drive sleeve 16 and the installation flange 17 of a needle 14 and one project from the 
edge of casing 1 1, or its hard flow, and magnetic leakage flux can be; reduced according 
to the field magnet 12 being cylindrical, and high power-ization can be attained, and high 
migration of precision can be performed based on the workability of the pin center,large 

■ yoke 13 and linear bearing 15. 

; [0006] 

: [Problem(s) to be Solved by the Invention] However, if it is in the linear motor of two 

i form mentioned above, the following technical problems which should be solved are left 
behind. Since the leakage flux to about [ that an output becomes small simply by 
abbreviating the field magnet 2 of the vertical direction to it being the square shape linear 
motor shown in former drawing 10 and former drawing 1 1 ] and a lower part serves as a 
reverse thrust and effectiveness serves as fitting between square shapes in the pin 
center,large yoke 3 and the linear bearing 5 of a needle 4 bad extremely, precision 

i workability becomes is easy to be spoiled. On the other hand, since the field magnet 12 is 
a cylindrical shape-like as it is the round shape linear motor shown iii latter drawing 12 

i and latter drawing 13 , it is necessary to carry out ejection of driving force to shaft 

; orientations, and only stroke A becomes large-sized. 
[0007] This invention was made in view of such a situation, and aims at employing 
efficiently the advantage of both the small light weight which a square shape linear motor 
has and the ejection nature of an output, and the high power and high degree of accuracy 
which a round shape linear motor has etc. 
[0008] 

[Means for Solving the Problem] Casing in which opening is formed: in accordance with 
shaft orientations as a means for attaining the above-mentioned technical problem, The 
field magnet of the shape of a sleeve which has the slit which it was allotted to the inner 
skin of this casing by one, and carried out alignment to the part of opening, At an outside 
attachment condition to the pin center,large yoke and this pin centerjarge yoke of the 
shape of a cylinder allotted to this field magnet and the same axle And the linear bearing 
which engages with a sliding condition, It is considering as the configuration equipped 
with the needle which is arranged on this linear bearing by one and generates driving 
force at the time of a current supply source, and the drive arm which projects outside via 
opening of casing to this needle, and is attached in a condition. Moreover, he is trying to 
add the configuration to which a guide means to permit migration of shaft orientations 
and to control migration of a hand of cut between opening of casing and a drive arm is 
allotted. 
[0009] 

[Function] The drive to the both directions which driving force arose; between field 



magnets and met shaft orientations by electric supply to a needle according to the change 
of the direction of a current is performed. Support of the shaft orientations to a needle is 
performed when linear bearing slides on shaft orientations to a pin center,large yoke. An 
output is taken out via opening of casing, it is the stroke of the range ;of the die length of 
opening, and the drive of request components etc. is performed. The baffle of the needle 
in this case is performed by moving a drive arm only to shaft orientations, and a drive 
arm carries out the parallel displacement of it to a pin center,large yoke, without needing 
an external baffle means by allotting a guide means to opening. 
[0010] 

[Example] Hereafter, the example of this invention is explained with; reference to a 
drawing. 

o The perspective view showing the configuration of the 1st example of the linear 
actuator which 1st example drawing 1 requires for this invention, the perspective view 
showing a field magnet part [ in / drawing 2 / this cross-sectional vieyv and drawing 3 , 
and / in drawing 4 / drawing 2 ], and drawing 5 are the forward sectional views showing a 
part for linear bearing of the needle in drawing 2 . [ this top view ] The linear actuator of 
this example consists of the casing 21 equipped with opening 21a, the field magnet 22, 
the pin center,large yoke 23, a needle 24, linear bearing 25, the drive; arm 26, a guide 
means 27, a components support plate 28, and a position sensor 29. Hereafter, the detail 
is explained. 

[001 1] Said casing 21 has lock out lid 21c which the field magnet 22; is arranged on the 
cylindrical inside by one, and is allotted to the round hole which ended for the attachment 
and detachment of the field magnet 22, the pin center,large yoke 23, and a needle 24 to 
opening 21a formed in a side attachment wall in accordance with shaft orientations, end- 
plate 21b of both ends, and this end-plate 21b possible [ closing motion ]. 
[0012] While said field magnet 22 is arranged on the cylindrical inside of casing 21 by 
one combining the thing in the condition of having been divided into; plurality, slit 22a in 
the condition of having carried out alignment to opening 21a of casing 21 in the condition 
of having combined is formed. Said pin center,large yoke 23 is formed in the shape of a 
cylinder while being allotted to a coaxial condition at the core of casing 21 and the field 
magnet 22 and making York serve a double purpose. 

[0013] Said needle 24 has drive coil 24b of a winding condition in shuttle-bobbin-case 
24a formed of engineering plastics etc., and this shuttle-bobbin-case 24a while being 
supported by shaft orientations movable, being allotted to an outside attachment 
condition to the pin center,large yoke 23 and attaching linear bearing 25 in both ends by 
uniting with linear bearing 25 at one. said linear bearing 25 is formed with an oil 
impregnation metal etc. — having - the pin center,large yoke 23 — receiving - an outside 
attachment condition - and it is engaged possible [ sliding ■]. In addition, since processing 
of the pin center,large yoke 23 and the engagement part of linear bearing 25 turns into 
processing of the cylinder side of the shape of a simple perfect circle^ it is easy to 
consider as a high precision. 

[0014] Said drive arm 26 is attached in one to shuttle-bobbin-case 24a of a needle 24, and 
linear bearing 25, projects on the outside of casing 21 via opening 21:a of casing 21, and 
is pulled out by the condition. Said guide means 27 has sliding sleeve 27b which engages 
with an outside attachment condition at guide rod 27a allotted to a construction condition 
in parallel with the pin center,large yoke 23, and this guide rod 27a, and is allotted to one 



i 



; to the drive arm 26 between end-plate 21b of the pair in casing 21 . 

[0015] Said components support plate 28 is arranged on one to sliding sleeve 27b in the 
; guide means 27. Said position sensor 29 has magnet 29a attached in the components 
; support plate 28, and magnetometric sensor 29b which is allotted to the front face of 
'•• casing 21, detects the field of magnet 29a, and detects straight-line migration length. 

[0016] Thus, in the linear actuator constituted, driving force arises between the field 

magnets 22 by electric supply to drive coil 24b in a needle 24. As for this driving force, 
: the magnitude of a driving direction and driving force etc. is adjusted by the change of 
: servo control and the direction of a current etc. Support of a needle 24 is performed by 
; the parallel displacement of shaft orientations when sliding sleeve 27b is being engaged 

possible [ sliding ] like guide rod 27a in the part of the guide means 27, that linear 
i bearing 25 is engaging with shaft orientations possible [ sliding ] with the pin center,large 

yoke 23, and. 

[0017] And the driving force of a needle 24 is transmitted to the components support 
plate 28 via the drive arm 26 from opening 21a in casing 21, and the icontrolled-system 
: components carried in this carry out a parallel displacement in accordance with shaft 
■ orientations. The stroke in this case is set up from the die length of opening 21a with the 
i die length which deducted the die length of a needle 24. Moreover, the migration location 
: and movement magnitude of the components support plate 28 are serially performed, 
; when magnetometric sensor 29b detects the field of magnet 29a in a position sensor 29. 
; [0018] According to the linear actuator of the above-mentioned configuration, the 
ejection nature of an output can be raised by taking out an output through opening of (1) 
casing. (2) While controlling the protrusion of the drive part to the die-length direction by 
the above and attaining small lightweight-ization, a big stroke can be obtained to the die 
length of a linear motor part. (3) High power-izatipn can be attained With the combination 
; of a sleeve-like field magnet and a needle. (4) By engaging linear bedring with a cylinder- 
! like pin center,large yoke, the workability of components can be raised as cylinder side 
\ processing, and high migration of precision can be performed. (5) Straight-line migration 
! of the drive arm can be carried out correctly, without needing an external baffle means by 
allotting a guide means between opening of casing, and a drive arm. • 
[0019] o Explain the configuration of the 2nd example of the linear- actuator concerning 
this invention with reference to the 2nd example next drawing 6 , and drawing 7 . The 
! part of the guide means 27 consists of this 2nd example using opening 21a of casing 21. 

That is, guide side 27c of a pair parallel to shaft orientations can be formed in the 
! common-law marriage section of opening 21a, 27d of plane sliding surfaces which 
i contact the drive arm 26 in the sliding condition at guide side 27c can be formed, and 
'. migration of shaft orientations can be permitted by both sliding, and rotation limit can 
be performed, and the simplification of structure can be attained in this example. In 
addition, in drawing 6 and drawing 7 , the sign same about each part iof the same 
configuration as the part shown in drawing 1 thru/or drawing 6 is attached, and the 
i explanation is omitted. 

! [0020] o 3rd and 4th example drawing 8 and drawing 9 show the 3rd and 4th examples 
] of the guide means 27. Although the configuration shown in drawing 8 and drawing 9 
: uses opening 21a of casing 21, with the configuration shown in drawing 8 , it replaces 
with 27d of sliding surfaces of drawing 7 , cylinder side 27e is allotted, and bearing 27f 
for assisting the drive arm 26 with the configuration shown in drawing 9 in rolling 



actuator concerning 



motion is allotted. That is, with the configuration shown in drawing 8 , when cylinder 
side 27e slides on guide side 27c, when bearing 27f rolls guide side 27c, by the 
configuration shown in drawing 9 , straight-line migration of the drive arm 26 is guided 
again. 

[0021] As mentioned above, although the example of this invention has been explained in 
full detail with the drawing, a concrete configuration is not restricted; to this example, and 
even if there is modification of a design of the range which does not deviate from the 
summary of this invention etc., it is included in this invention. 
[0022] 

[Effect of the Invention] As explained above, according to the linear ; 
this invention, the following outstanding effectiveness is done so. 

(1) The ejection nature of an output can be raised by taking out an output through 
opening of casing. 

(2) While controlling the protrusion of the drive part to the die-length direction by the 
above and attaining small lightweight-ization, a big stroke can be obtained to the die 
length of a linear motor part. 

(3) High power-ization can be attained with the combination of a sleeve-like field magnet 
and a needle. 

(4) By engaging linear bearing with a cylinder-like pin center,large yoke, the workability 
of components can be raised as cylinder side processing, and high migration of precision 
can be performed. 

(5) Straight-line migration of the drive arm can be carried out correctly, without needing 
an external baffle means by allotting a guide means between opening of casing, and a 
drive arm. 



[Translation done.] 
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